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1. A protein having a formula selected from 
the group consisting of: R x -R 2/ R 2 -R lf R^L/R^and R 2 -L- 
R lf wherein R 1 is a Fc protein, or variant or fragment 
thereof, R 2 is an OPG protein, or variant or fragment 



thereof, and L is a linker. 

2 . The protein of Claim l/ having the 
10 formula R -L-R, . 
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3. The protein according to claim 1, 
wherein the Fc protein is selected/from the group 
consisting of : 

(a) the Fc amino acid sequences as set forth 
in Figure 1; 5^ \ 

(b) the amino acid seduen*2^of Nsubpart (a) 
having a different amino ^id^substit\ited or 
deleted in one or more of/ the foilrowlng positions 
(using the numberiijfc^accjDrding to Figure 1) : 



(i) o 

(ii) o 

(iii ) c 
substituted wi 

(iv) 



for more cyst 



rsteii 
an a] 



eucn 
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ne residues; 
bre tyrosine residues; 

sition 5 deleted or 

anine ; 

at position 20 deleted or 
substituted with glufcamine; 

(v) glutamic acid at position 103 
deleted or substituted with an alanine; 

(vi) lysine at position 105 deleted or 
substituted with/an alanine; 

(vii) Zysine at position 107 deleted or 
substituted wyfch an alanine; 

(vi/ii) deletion or substitution of one or 
more of the/ amino acids at positions 1, 2, 3, 4, 
and 5 ; 
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(ix) one or more residues substituted or 
deleted to ablate the Fc receptor binding site; 

(x) one or more residues substituted or 
deleted to ablate the complement (C^q) binding 
site; and 

(xi) a combination of subparts i-x; 

(c) the amino acid sequence of subparts (a) 
or (b) having a methionyl residue at the 
N- terminus ; 

(d) the Fc protein, or yariant, fragment or 
derivative thereof, of any off subparts (a) through 
(c) comprised of a chemical Jrioiety connected to 
the protein moiety; 

(e) a derivative of subpart (d) wherein said 
chemical moiety is a water soluble-polymer moiety; 

(f) a derivati^a^SL^Ajt^art (e) wherein said 
water soluble polyiyier mqaety is polyethylene 
glycol; and 

fefof subpart (e) wherein said 
water soluble polymer /moiety is attached at solely 
the N- terminus of saifa. protein moiety. 



4. The prote/n according to claim 1, 
wherein the OPG protein/ or variant, fragment or 

2 5 derivative thereof, is /selected from the group 

consisting of 

(a) the airfino acid sequence 22-X wherein X 
is any residue /from position 185 to 401 inclusive 
^ as shown in Figure 2 (SEQ ID NO:Jp; 

3 0 (b) the/ amino acid sequence 22-X wherein X 

is any resid/Ue from position 185 to 293 inclusive 

as shown in/ Figure 2 (SEQ ID N0:_£J; 
7 

(c) tp.e amino acid sequence of subparts (a) 
and (b) having a methionyl residue at the 
3 5 N- termini 
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(c) the OPG protein, or variant,/ fragment or 
derivative thereof, of any of subparts (a) , (b) and 
(c) comprised of a chemical moiety connected to 
the protein moiety; 

(d) a derivative of subpart Ac) wherein said 
chemical moiety is a water soluble polymer moiety; 

(e) a derivative of subpart/ (d) wherein said 
water soluble polymer moiety is ^polyethylene 
glycol; 

(f) A derivative of subpArt (d) wherein said 
water soluble polymer moiety /s a polyamino acid 
moiety; and 

(g) a derivative of subpart (d) wherein said 
water soluble polymer moietsy is attached at solely 
the N-terminus of f§B :id prj/ treTrTlnoiety . 
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5 . The prcytein of claim 1 wherein the 
linker is one or mor& amino/acids selected from the 
group consisting of glycin^, asparagine, serine, 
threonine and alanine. 

6. The protein of claim 1 wherein the 
linker is selected froi/ the group consisting of: 



4 



(a) 
(b) 
(c) 
(d) 
(e) 
(f ) 

(g) 

(h) 
(i) 
(j 
(V) 



Lla-ala-ala-ala; 
'ala-ala-ala-ala-al^^ 

gly-gly-gly; 
gly-gly-gly-gly-gly; 



gly-gly-gly-gly-gly-gly-gly^; 
gly-pro-gly; ^ 
gly-gly-pro-gly-gl^ J 
val ; 

ser-gly-gly-gly-gly-gly-gly-gly- 
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(l) 



gly-gly-ser-gly-ser-alc 



giy-ser-gly-gly-giy-ser-giy-ser-gly-giyj?' 

A. 



y-ser^ 



through 



(m) 
(n) 
<m) . 



a chemical moiety; arid 
any combination of Subparts 



(a) 
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7. A fusion protein comprising the amino 
acid sequence selected from the group consisting of the 
amino acid sequences set forth in Figures 5, 6, 7 or 8 
(SEQ ID NOS: JL/ Js^, ^L/ respectively) . 
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8. A nucleic acid sequence encoding for a 
protein having the formula selected from the group 



consisting of: R x -R 2 



R x is a Fc protein, or varianjc or fragment thereof, R 2 



is an OPG protein, or variax 
L is a linker. 



L-R 2/ and R 2 -L-R 1 wherein 
fragment thereof, R 2 
or fragment thereof, and 



nucleia acid sequence of Claim 8 
encoding for a piratein comprising an Fc protein, 
variant, fragment or derivative portion selected from 
the group consisting ofy 

(a) the Fc amino acid sequence as set forth 
in Figure 1 (SEQ/ID N0:_L); 

(b) the ami/no acid sequence of subpart (a) 
having a diffeiyent amino acid substituted or 
deleted in one/ or more of the following positions 
(using the numbering according to Figure 1) : 

(i)/ one or more cysteine residues; 
(in.) one or more tyrosine residues; 
(yoLii) cysteine at position 5 deleted or 
substituted with an alanine; 

(iv) leucine at position 20 deleted or 
substitut/ed with glutamine; 

(v) glutamic acid at position 103 
deleted/ or substituted with an alanine; 
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(vi) lysine at position 105 /deleted or 
substituted with an alanine; 

(vii) lysine at position 101 deleted or 
substituted with an alanine; 

(viii ) deletion or substitution of one or 
more of the amino acids at posit/ons 1, 2, 3, 4, 
and 5 ; 

(ix) one or more residues substituted or 
deleted to ablate the Fc receptor binding site; 

(x) one or more residues substituted or 
deleted to ablate the complement (Clq) binding 
site; and 

(xi) a combinati/bn of subparts i-x; 

(c) the amino acid ^sequence of subparts (a) 
or (b) having a methionyji residue at the 
N- terminus ; 

(d) the Fc protean, or variant, fragment or 
derivative therec 
(c) comprised ot/ a ci 
the protein mo ^eLy T" 

(e) a derivative of subpart (d) wherein said 
chemical moiety is a water soluble polymer moiety; 

(f) a derivative of subpart (e) wherein said 
water soluble polymer moiety is polyethylene 
glycol; and 

(g) a derivative of subpart (e) wherein said 
water soluble polymer moiety is attached at solely 
the N- terminus >of said protein moiety. 



any of subparts (a) through 
smical ^moiety connected to 
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10. The/nucleic acid sequence according to 
claim 8 encoding for a protein comprising an OPG 
protein, variant,/ fragment or derivative portion 
selected from the group consisting of: 

(a) /the amino acid sequence 22 -X wherein X 
is any refeidue from position 185 to 401 inclusive 
as shown/ in Figure 2 (SEQ ID NO : A ) ; 
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(b) the amino acid sequence 22-X wherein X 
is any residue from position 185 to 293^ inclusive 
as shown in Figure 2 (SEQ ID NO:JL) ; / 

(c) the amino acid sequence of/ subparts (a) 
and (b) having a methionyl residue At the 

N- terminus ; / 

(d) the OPG protein, or variant, fragment or 
derivative thereof, of any of subparts (a) , (b) and 
(c) comprised of a chemical moiety connected to 
the protein moiety; / 

(e) a derivative of subpart (d) wherein said 
chemical moiety is a water soAuble polymer moiety; 

(f) a derivative of subpart (e) wherein said 
water soluble polymer moiety is polyethylene 
glycol ; / 

(g) A derivative of subpart (e) wherein said 
water soluble po3b3ner_inoiety is a polyamino acid 
mo i e ty ; and 11 I 

(h) a derj/O^tjUre' of subpart (e) wherein said 
water soluble polymer moiety /is attached at solely the 
N- terminus of said protein m6iety. 

11. The nucleic yacid sequence of claim 8 
encoding for a protein comprising a linker of one or 
more amino acids selected /from the group consisting of 
glycine, asparagine, serine, threonine and alanine. 

12 . The nucleic acid sequence of claim 8 
encoding for a protein /with a linker selected from the 
group consisting of: / 



(a) aia-ala-ala; 

(b) aila-ala-ala-ala; 

(c) /ala-ala-ala-ala-ala; 

(d) / gly-gly; 

(e) / gly-gly-gly; 

(f) / gly-giy-giy-giy-gly; 
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(g) 

(h) 
(i) 

(j) 

(k) 
(1) 



gly-gly-gly-gly-gly-gly/gly; 
gly-pro-gly; 
gly-gly-pro-gly-gly; 
val ; 

ser-gly-gly-gly-gly/gly-gly-gly- 



giy; 

gly-gly-ser-gly-ser-gly-ala-gly- 
ser-gly-ser-gly-gly-gly-ser-gly-ser-qay-gly; 

(m) a chemical moiety; and 

10 (n) any combinatior/ of subparts (a) 

through (m) . 

13 . A nucleic acid sequence encoding a 
fusion protein comprising the ^nino acid sequence 

15 selecting from the group consisting of: the amino acid 
sequences as set f or£k_i*r^gpres 5, 6, 7 or 8 (SEQ ID 
N0S:JS_, JL, JLj respectively). 

14. A/Sector comprising a nucleic acid 
2 0 sequence according to any/ of Claims 8 to 13 inclusive, 

15. A prokarJotic or eukaryotic host cell 
containing the vector of claim 14 



25 16. A process for producing a protein of 

claims 1 or 6 comprising the steps of culturing, under 
suitable conditions , /the host cell of claim 15, and 
isolating the proted/i produced. 

3 0 17. The/process of claim 16 further 

comprising the st£p of purifying the protein produced. 
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18. A pharmaceutical composition comprising 
an effective amount of a protein according to claims 1 
or 6, in a pharmaceutical ly acceptable diluent, 
adjuvant or farrier, 



